
Advances in the imaging of chest pain Advances in the imaging of chest pain 
patients in the ED patients in the ED 

Michael A. Ross MD FACEP
Associate Professor, Emergency Medicine

Emory University School of Medicine
Medical Director – Chest Pain Center and 
Observation Medicine, Emory Hospitals

Objectives:

• Know cardiac imaging modalities and 
terminology

• Learn traditional stress testing, and 
newer imaging techniques

• Know variables associated with imaging 
selection

BackgroundBackground
•• Cardiac ischemia:Cardiac ischemia:

–– High risk:High risk: CV disease = 32% of U.S. deathsCV disease = 32% of U.S. deaths
–– High volume:High volume: ““Chest painChest pain”” = 5.3% of ED visits= 5.3% of ED visits

–– High liability:High liability: Missed MI = 2.3% (0Missed MI = 2.3% (0--11%)11%)

•• Why Why ““Missed MIMissed MI””::
–– History:History: 33% do not have 33% do not have ““chest painchest pain””
–– ECG:ECG: 35% non35% non--diagnostic, 8% diagnostic, 8% ““normalnormal””!!
–– Cardiac markers:Cardiac markers: 44% normal on ED arrival44% normal on ED arrival

Is it enough to simply Is it enough to simply ““rulerule--out MIout MI””??
Trappe K, Jackson RE, Trappe K, Jackson RE, Ross MRoss M. Ann Emerg Med 2003; 42:S8.. Ann Emerg Med 2003; 42:S8.

•• 108,734 ED visits:  108,734 ED visits:  
–– 2716 CPOU (2.5%)2716 CPOU (2.5%)

•• 353 CPOU admitted (13%)353 CPOU admitted (13%)

–– 35 (10%) serious non35 (10%) serious non--ACS pathologyACS pathology

–– 131 ACS131 ACS (37%), diagnosed by:(37%), diagnosed by:

»» Stress imaging:  75 (57%)Stress imaging:  75 (57%)

»» Stress ECG alone:  4 (3%)Stress ECG alone:  4 (3%)

»» Serial cardiac markers:  25 (19%)Serial cardiac markers:  25 (19%)

»» Clinical deterioration:  10 (8%)Clinical deterioration:  10 (8%)

»» Physician discretion:  5 (4%)Physician discretion:  5 (4%)

Acute Coronary Syndromes

• The tale of three coronaries:
– Normal, plaque (CAD) , ruptured plaque (ACS)

• Leading to three levels of disease:
– STEMI, NSTEMI, UA

• Anatomy vs. Physiology:
– Anatomy - >70% coronary occlusion
– Physiology – oxygen supply/demand mismatch

• Ischemic symptoms, ECG changes, stunned myocardial 
cell membranes, wall motion abnormalities



Overview: Non-stress Imaging Modalities

• Coronary CTA = Anatomy

• Rest sestimibi Imaging = Physiology

Overview – Stress Testing and Imaging:

Stress Modalities:

• Ischemia induction
– Graded Exercise Stress Test
– Dobutamine ST

• Vasodilators
– Adenosine
– Dipyrimadole (Persantine)
– Regadenoson (Lexiscan) 

Stress Imaging:

• Echo – rest / stress

• Nuclear
– SPECT (Camera)

• Thalium
• Technecium (Tc 99m)

– Tc Sestimibi (Cardiolyte)
– Tc tetrofosmin (Myoview)

– PET (Camera)
• Rubidium

• MRI

Stress Testing and Imaging Combinations

Stress Modalities:

• Ischemia induction
– Graded Exercise 

Stress Test
– Dobutamine ST

• Vasodialators
– Adenosine
– Dipyrimadole 

(Persantine)
– Regadenoson

(Lexiscan) 

Stress Imaging:

• Echo – rest / stress

• Nuclear:
– SPECT (Camera)

• Thalium
• Technecium (Tc 99m)

– Tc Sestimibi (Cardiolyte)
– Tc tetrofosmin (Myoview)

– PET (Camera)
• Rubidium

• MRI

Case #1Case #1

•• 45 year old male smoker with 45 year old male smoker with 
hyperlipidemiahyperlipidemia..
–– Presenting with Presenting with epigastricepigastric and and midsternalmidsternal chest chest ““discomfortdiscomfort””

(not pain) radiating to the neck. Associated with sweats and (not pain) radiating to the neck. Associated with sweats and 
dyspneadyspnea. Relieved by antacids. . .. Relieved by antacids. . .

–– A A ““normal stress testnormal stress test”” in the office one month ago: in the office one month ago: 
•• ““No ST No ST changes at 65% PMHRchanges at 65% PMHR””

–– Normal examNormal exam

–– ECG:ECG:

•• DispoDispo??

First, letFirst, let’’s understand exercise testing! s understand exercise testing! 

•• Test selection Test selection 

•• Test performanceTest performance

•• InterpretationInterpretation

•• LimitationsLimitations

Physiology of exercise testingPhysiology of exercise testing
•• Energy expenditure:Energy expenditure:

–– 1 MET (metabolic equivalent) = 1 MET (metabolic equivalent) = 
•• The resting homeostatic requirementThe resting homeostatic requirement
•• 3.5 ml O2/kg/min 3.5 ml O2/kg/min 
•• Roughly 1.2 cal /minRoughly 1.2 cal /min

•• Oxygen consumption:Oxygen consumption:
–– VOVO22 max = HR x SV x Amax = HR x SV x A--VOVO2 2 differencedifference

•• Oxygen supply mismatch:Oxygen supply mismatch:
–– coronary ischemia coronary ischemia –– 3 MEASURES3 MEASURES

•• ClinicalClinical
•• HemodynamicHemodynamic
•• ECG changesECG changes



Complications of exercise testingComplications of exercise testing

American College of Sports Medicine’s guidelines for exercise
testing and prescription, sixth edition. senior editor Barry Franklin,

2000. Lippincott, Williams, and Wilkins, Baltimore, Maryland.

Setting up the Setting up the 
Graded Exercise TestGraded Exercise Test

Treadmill stress testingTreadmill stress testing

•• The standard treadmill The standard treadmill 
is motor driven. Speed is motor driven. Speed 
and gradient and gradient 
(steepness) can be (steepness) can be 
varied. varied. 

•• The most commonly The most commonly 
used protocols are the used protocols are the 
Standard Bruce and Standard Bruce and 

the Modified Bruce.the Modified Bruce.

•• Endpoint is usually Endpoint is usually 
““symptom symptom -- limitedlimited””

Exercise test reported outcomes:Exercise test reported outcomes:
““Symptom Symptom -- limitedlimited”” testtest



Indications for stopping a GXTIndications for stopping a GXT

•• Goal Goal –– 85% age predicted max HR85% age predicted max HR

•• Absolute Absolute indicationsindications
–– >1mm >1mm ST elevationST elevation (other than V1 or (other than V1 or aVRaVR))
–– Drop in Drop in SBP >10mmSBP >10mm Hg with evidence of Hg with evidence of 

ischemia despite workload increaseischemia despite workload increase
–– Moderate to severe Moderate to severe anginaangina
–– CNS symptomsCNS symptoms
–– Signs of Signs of poor perfusionpoor perfusion
–– Sustained Sustained V. V. tachtach
–– Technical difficultiesTechnical difficulties monitoring the patientmonitoring the patient
–– PatientPatient’’s requests request to stopto stop

•• Attenuated heart rate Attenuated heart rate 
response to exerciseresponse to exercise
–– <85% age adjusted max HR<85% age adjusted max HR

•• Greater risk of death over 2 Greater risk of death over 2 
yrsyrs
–– Independent of age, sex, Independent of age, sex, 

thallium perfusion defects, thallium perfusion defects, 
and other confounders:and other confounders:

•• Adjusted risk = 1.84Adjusted risk = 1.84
–– Independent of Independent of 

““Chronotropic indexChronotropic index”” which which 
corrects for age and fitness:corrects for age and fitness:

•• Adjusted risk = 2.19Adjusted risk = 2.19 Survival as a Function of Chronotropic Index 
and Presence or Absence of Thallium 

Perfusion Defects
Lauer M, et al. JAMA.Lauer M, et al. JAMA. 1999;281:5241999;281:524--529.529.

Chronotropic incompetenceChronotropic incompetence Sensitivity, specificity, and predictive Sensitivity, specificity, and predictive 
accuracy of exercise stress testingaccuracy of exercise stress testing

Stress testing patients through the ED:Stress testing patients through the ED:
““chest pain center patientschest pain center patients””
Author # pts Morbidity Outcome

Tsakonis (1991) 28 None SAFE

Kerns (1993) 32 None SAFE
Less cost

Gibler (1996) 1,010 None Sens= 29%
Spec= 99.4%
PPV = 44%
NPV = 98.7%

Gomez (1996) 100 None SAFE
Less cost

Zalenski (1998) 317 None Sens= 90%
Spec= 50%
NPV = 98%

Polanczyk (1998) 276 None Sens= 73%
Spec= 74%
NPV = 98%

Farkouh (1998) 424 None Effective
Less cost

How does this relate to our patient?How does this relate to our patient?

•• Can we send him home with antacids?Can we send him home with antacids?

•• What was wrong with his stress test?What was wrong with his stress test?

•• What options are available?What options are available?
–– Repeat stress test?Repeat stress test?

–– Stress test with imaging?Stress test with imaging?

–– Imaging alone?Imaging alone?

–– CathCath??



Stress Imaging Stress Imaging -- NuclearNuclear

•• Radiopharmaceuticals:Radiopharmaceuticals:
–– Potassium analogs:Potassium analogs:

•• ThaliumThalium--201201

•• RubidiumRubidium--8282

–– TechneciumTechnecium--99m labeled agents:99m labeled agents:
•• TcTc--99m99m--sestimibisestimibi

•• TcTc--99m99m--tetrofosmintetrofosmin

•• TcTc--99m99m--teboroximeteboroxime

ThalliumThallium

•• Biologically, the hydrogenated Tl+ ion is the size of potassium Biologically, the hydrogenated Tl+ ion is the size of potassium 
ions (K+) and behave biologically like K+. ions (K+) and behave biologically like K+. 

•• It enters cells It enters cells quicklyquickly via the Na/K pump, and becomes part of via the Na/K pump, and becomes part of 
the intracellular K pool. the intracellular K pool. 

•• ADVANTAGE WITH TLADVANTAGE WITH TL

–– Long accumulated experience Long accumulated experience 
•• DISADVANTAGE WITH TLDISADVANTAGE WITH TL

–– Rapidly redistributes:Rapidly redistributes:
•• Patients must be Patients must be imaged very soonimaged very soon after injectionafter injection
•• Not practical for ER Not practical for ER ““STATSTAT”” rest imagingrest imaging

–– Energy not optimal for gamma camera's. Energy not optimal for gamma camera's. 
Inferior Image Quality Inferior Image Quality 

•• Crosses the cell membranes passively; Crosses the cell membranes passively; 
via the cellsvia the cells’’ negative membrane negative membrane 
potentialpotential

•• Once intracellular it accumulates in the Once intracellular it accumulates in the 
mitochondriamitochondria..

•• ADVANTAGE WITH SESTAMIBIADVANTAGE WITH SESTAMIBI

–– NO significant redistribution over 3 hours NO significant redistribution over 3 hours 

–– Higher dose can be used for better image Higher dose can be used for better image 
quality quality 

–– Produced from kit Produced from kit -- readily available readily available 

•• DISADVANTAGE WITH SESTAMIBIDISADVANTAGE WITH SESTAMIBI
–– Global shortage presentlyGlobal shortage presently

–– Eliminated Eliminated by the liver by the liver -- artifact problemsartifact problems

TechneciumTechnecium –– SestimibiSestimibi ((CardiolyteCardiolyte))

GatedGated SPECT SPECT -- an acquisition technique where the patients an acquisition technique where the patients 
ECG is used to guide image acquisition ECG is used to guide image acquisition 

•• Shows wall Shows wall 
motion and motion and 
ejection ejection 
fractionfraction

•• Corrects for Corrects for 
anatomic anatomic 
artifactsartifacts

Cardiac anatomy as seen in SPECT nuclear imaging



Coronary artery territoriesCoronary artery territories

““One DayOne Day”” Nuclear Protocols Nuclear Protocols 
•• ““RESTREST--STRESSSTRESS”” PROTOCOL (2PROTOCOL (2--4 hours)4 hours)

–– 8 mCi at REST 8 mCi at REST ------------------------------------------------------------------------24 mCi at peak STRESS24 mCi at peak STRESS
imaging after 30imaging after 30--6060--------------------------------------------------------imaging after 30imaging after 30--60 min60 min

–– Allows big dose for stress imagingAllows big dose for stress imaging

•• ““STRESSSTRESS -- RESTREST”” PROTOCOL (2PROTOCOL (2--4 hours)4 hours)

–– 8 mCi at peak STRESS 8 mCi at peak STRESS --------------------------------------------------24 mCi at REST24 mCi at REST imaging imaging 
after 30after 30--6060--------------------------------------------------------imaging after 30imaging after 30--60 min60 min

–– DonDon’’t need rest if stress is negativet need rest if stress is negative

•• KEY POINT:KEY POINT:

–– In all oneIn all one--day protocols the second dose must be "strong" day protocols the second dose must be "strong" 
enough (2 enough (2 ½½ -- 3 times) to overpower what is left of the first 3 times) to overpower what is left of the first 
dose!dose!

NormalNormal stress MPIstress MPI

•• TOP ROW =  RESTTOP ROW =  REST

•• BOTTOM = STRESSBOTTOM = STRESS

AbnormalAbnormal stress MPIstress MPI
Perfusion terminology:Perfusion terminology:

–– NORMAL NORMAL –– no defectsno defects

–– FIXED DEFECTFIXED DEFECT

•• Equally  present on stress and rest Equally  present on stress and rest 
imagesimages

•• Usually old infarct or anatomic Usually old infarct or anatomic 
artifact (breast)artifact (breast)

–– REVERSIBLE DEFECTREVERSIBLE DEFECT

•• Present on stress, absent on rest Present on stress, absent on rest 
((ieie. reverses back to normal on rest . reverses back to normal on rest 
images)images)

•• Usually indicates inducible Usually indicates inducible 
ischemia from significant coronary ischemia from significant coronary 
occlusion. Consider cath.occlusion. Consider cath.

•• StressStress--induced changes in the induced changes in the 
lateral wall from the base to the lateral wall from the base to the 
apex (small lines) apex (small lines) Angiography Angiography --
LCX /RCA occluded.LCX /RCA occluded.

Positron Emission 
Tomography (PET)

• Rubidium Isotope
– Potassium analog (like Tl)

• Short half life (generator 
required)

• Coincidence unit –
– Excellent for artifact 

elimination (obesity)



Stress Imaging Stress Imaging -- EchocardiographyEchocardiography Echocardiography versus Nuclear Imaging in Echocardiography versus Nuclear Imaging in 
the EDthe ED

a a Numbers in parentheses are 95% C.I.  Sensitivities & specificitiNumbers in parentheses are 95% C.I.  Sensitivities & specificities of es of echocardiography & myocardial echocardiography & myocardial 
perfusion were not significantly different.perfusion were not significantly different.

bb Significant diseaseSignificant disease

86 (8086 (80--91)91)

89 (8189 (81--94)94)

48 (2448 (24--76)76)

90 (8390 (83--96)96)

84 (7884 (78--89)89)

86 (8086 (80--91)91)

50 (2650 (26--78)78)

88 (6088 (60--98)98)

100 (65100 (65--100)100)

100 (75100 (75--100)100)

80 (5580 (55--96)96)

75 (5375 (53--89)89)

100 (65100 (65--100)100)

100 (75100 (75--100)100)

88 (6088 (60--98)98)

75 (5375 (53--89)89)

MIMI

MI or PTCAMI or PTCA

MI or SiDsMI or SiDsbb

MI, SigDsMI, SigDsbb, or positive , or positive 

stressstress

Perfusion Perfusion 
ImagingImaging

EchocardioEchocardio--
graphygraphy

Perfusion Perfusion 
ImagingImaging

EchocardioEchocardio--
graphygraphy

Specificity (%)Specificity (%)Sensitivity (%)Sensitivity (%)

Sensitivity and Specificity of Acute ImagingSensitivity and Specificity of Acute Imagingaa

Paventi et al.   Resusciation 2001;49:47Paventi et al.   Resusciation 2001;49:47

FunctionFunction ViabilityViability
MRI vs Nuclear???MRI vs Nuclear??? MRI imaging MRI imaging --

““MUGA ON STEROIDSMUGA ON STEROIDS””
•• Pros:Pros:

–– Much greater detailMuch greater detail
–– Sensitivity / specificity comparable to nuclearSensitivity / specificity comparable to nuclear
–– No radiationNo radiation

•• Cons Cons 
–– Limited experience and availabilityLimited experience and availability
–– ExpensiveExpensive
–– No proven advantage over nuclear / echo No proven advantage over nuclear / echo 

Case #2Case #2

•• 70 year old female with diabetic 70 year old female with diabetic 
neuropathy presents with transient neuropathy presents with transient 
dyspnea and left arm discomfort.dyspnea and left arm discomfort.

•• Exam Exam -- wheel chair boundwheel chair bound

•• ECG: LBBBECG: LBBB

•• Negative serial cardiac markersNegative serial cardiac markers

Pharmacological stress testingPharmacological stress testing

Persantine Adenosine Dobutamine



Persantine / Adenosine stress testingPersantine / Adenosine stress testing
•• Dipyridamole / AdenosineDipyridamole / Adenosine

–– Dilate coronary arteriesDilate coronary arteries
•• Fixed stenosis does not Fixed stenosis does not 

dilate dilate -- creating a perfusion creating a perfusion 
defect by a defect by a ““stealsteal””
phenomenonphenomenon

–– Only with nuclear imagingOnly with nuclear imaging

–– Both drugs are probably Both drugs are probably 
equally effective. equally effective. 

•• Dipyridamole Dipyridamole 
–– Well suited for patient with Well suited for patient with 

LBBBLBBB. . 

•• The false positive rate with this The false positive rate with this 
protocol is 2protocol is 2--5% compared 305% compared 30--
40% for treadmill testing. 40% for treadmill testing. 

–– Drug of choice for patients on Drug of choice for patients on 
betabeta--blockersblockers..

•• Persantine Persantine allergyallergy
•• History of History of bronchospasticbronchospastic disease disease 
•• HypotensionHypotension
•• HypertensionHypertension (sbp>200, dbp>110) (sbp>200, dbp>110) 
•• WheezingWheezing
•• Theophyline allergyTheophyline allergy
•• Definite Definite unstable anginaunstable angina
•• CHFCHF
•• 2nd or 3rd degree 2nd or 3rd degree heart blockheart block
•• CaffeineCaffeine within 12 hours within 12 hours 
•• XanthineXanthine drug (theophyline) within 48 hoursdrug (theophyline) within 48 hours
•• Severe or bilateral Severe or bilateral carotid artery diseasecarotid artery disease
•• Moderate to severe Moderate to severe aortic stenosisaortic stenosis

Persantine / Adenosine Persantine / Adenosine -- ContraindicationsContraindications

Persantine stress testingPersantine stress testing
•• Dose = 0.142 mg/kg/min IVPB for 4 minutesDose = 0.142 mg/kg/min IVPB for 4 minutes
•• Common reactions:Common reactions:

–– DizzinessDizziness
–– Nausea / vomitingNausea / vomiting
–– FlushingFlushing
–– Headache / parasthesiasHeadache / parasthesias
–– TachycardiaTachycardia
–– ECG abnormalitiesECG abnormalities

•• Serious reactions:Serious reactions:
–– Hypotension, severeHypotension, severe
–– BronchospasmBronchospasm
–– Myocardial ischemia / infarctionMyocardial ischemia / infarction
–– ArrhythmiasArrhythmias

•• Treatment of adverse reactions:Treatment of adverse reactions:
–– SevereSevere reactions reactions -- IV Aminophyline (250mg IVP)IV Aminophyline (250mg IVP)
–– MildMild reactions reactions –– caffiene (ie a cup of coffee or cola)caffiene (ie a cup of coffee or cola)

•• Preferably a few minutes after isotope has been injected, or stuPreferably a few minutes after isotope has been injected, or study dy 
may be falsely negative.may be falsely negative.

O'Rourke RA, et al. J Am Coll Cardiol 2000;36:326-40

A SUMMARY OF STRESS TEST SELECTION:A SUMMARY OF STRESS TEST SELECTION:

•• Exersize ECG:Exersize ECG:
–– Ambulates wellAmbulates well
–– NNormalormal ECGECG
–– Lower probability of coronary ischemiaLower probability of coronary ischemia

•• Exercise ECG with imaging (nuclear or echo):Exercise ECG with imaging (nuclear or echo):
–– Ambulates wellAmbulates well
–– NonspecificNonspecific or equivocal ECG changesor equivocal ECG changes
–– Moderate to higher probability of coronary ischemiaModerate to higher probability of coronary ischemia

•• Persantine or adenosine nuclear study:Persantine or adenosine nuclear study:
–– Patient does not ambulate wellPatient does not ambulate well
– Pacemaker / LBBB
–– NO bronchospastic disease history NO bronchospastic disease history 

•• Dobutamine ECG alone or with imaging (nuclear or echo):Dobutamine ECG alone or with imaging (nuclear or echo):
–– Patient does not ambulate wellPatient does not ambulate well

and DOES HAVE bronchospastic disease historyand DOES HAVE bronchospastic disease history

Case #3Case #3
•• 40 year old female diabetic smoker with 40 year old female diabetic smoker with 

left chest discomfort lasting 15 minutes left chest discomfort lasting 15 minutes 
following a heated argument with her following a heated argument with her 
teenage son. Hurts to breath and teenage son. Hurts to breath and 
radiates to back. Only med is BCP.radiates to back. Only med is BCP.

•• Normal examNormal exam

•• Normal ECGNormal ECG



Why not simply get rest imaging?Why not simply get rest imaging?

•• LogisticsLogistics

•• BenefitsBenefits

•• LimitationsLimitations

Timing of Sestimibi injection and imaging:Timing of Sestimibi injection and imaging:

•• ““Stunned myocardiumStunned myocardium””
–– Abnormal uptake of setimibi by ischemic Abnormal uptake of setimibi by ischemic 

myocardial cell membranemyocardial cell membrane
–– Lasts roughly four hours from the time of Lasts roughly four hours from the time of 

resolution of ischemic pain resolution of ischemic pain 
•• What about What about ““silentsilent”” or painless ischemia???or painless ischemia???

•• Bottom Line: Can not trust NEGATIVE results ifBottom Line: Can not trust NEGATIVE results if
–– injection past 4 hoursinjection past 4 hours
–– Imaging past 4Imaging past 4--6 hours6 hours

MCOV / MCOV / OrnotoOrnoto five track strategy Outcomes of five track strategy Outcomes of 

SestamibiSestamibi Imaging @ 30 daysImaging @ 30 days

(Ann EM 1997;29:116(Ann EM 1997;29:116--125)125)

P<.001P<.001
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Usual ED Usual ED 
CareCare

Sestamibi Sestamibi 
ScanScan

FollowFollow--upup

ECGsECGs
EnzymesEnzymes

ETTETT

HospHosp

ED Evaluation

®®

ERASE Chest Pain Trial:  Study DesignERASE Chest Pain Trial:  Study Design

ED  ptED  pt
Sx of ACISx of ACI

NonNon--dx ECGdx ECG

Informed Informed 
ConsentConsent
(N=2,127)(N=2,127)

ED Triage

HomeHome

HospHosp

HomeHome

Udelson et al.  JAMA 2002;288:2693Udelson et al.  JAMA 2002;288:2693

Effect of ED Sestamibi Imaging on Effect of ED Sestamibi Imaging on 
Admissions in Patients Without ACIAdmissions in Patients Without ACI

N = 2,127

OR = 0.68 (95% CI = 0.57-0.82)

52%

42%

p < 0.001 



Studies of REST sestimibi in the EDStudies of REST sestimibi in the ED
Klocke et al. ACC/AHA/ASNC guidelines 2003Klocke et al. ACC/AHA/ASNC guidelines 2003

AuthorAuthor OutcomeOutcome % Sens.% Sens. % Spec.% Spec. % PPV% PPV % NPV% NPV

BilodeauBilodeau CADCAD 9696 7979 9494 8686

VarettoVaretto AMIAMI 100100 9292 9090 100100

TatumTatum MIMI 100100 7878 ---- ----

HellerHeller MIMI 9090 6060 1212 8181

DucaDuca MIMI

CADCAD

100100

7373

7373

9393

3333

8989

9393

100100

KontosKontos MIMI

CADCAD

9292

8181

6767

7474

4747

----

----

----

HiltonHilton MI/DeathMI/Death 94 / 10094 / 100 83 / 7883 / 78 ---- ----

Rest and Stress Nuclear Imaging in the Rest and Stress Nuclear Imaging in the 
Emergency DepartmentEmergency Department

Fesmire et al.  Ann of ER Med 2001;38:207Fesmire et al.  Ann of ER Med 2001;38:207

What about What about 
Coronary CT angiography?Coronary CT angiography?

•• 70 patients received both cardiac cath 70 patients received both cardiac cath 
ANDAND coronary CTAcoronary CTA
–– Cath used as gold standardCath used as gold standard

~25% ~25% ““margin  of errormargin  of error””

Gallagher M, Ross MA, Raff G, et al. Ann Gallagher M, Ross MA, Raff G, et al. Ann Emerg Med. 2007;49:125-136.

• 92 ED Low risk chest pain patients
– All had Rest / stress sestimibi AND coronary CTA

– Surrogate clinical outcome or cath 



•• 197 ED low risk chest pain patients 197 ED low risk chest pain patients 
were randomized:were randomized:
–– Stress nuclear imagingStress nuclear imaging

–– Coronary CTACoronary CTA

Outcomes:Outcomes:
•• Turn around time:Turn around time:

–– Stress Stress nucnuc = 15.0 hr= 15.0 hr

–– CTACTA = 3.4 hr= 3.4 hr

•• Cost:Cost:

–– Stress Stress nucnuc = $1,872= $1,872

–– CTACTA = $1,586= $1,586

•• Double testing (CTA =>Stress Double testing (CTA =>Stress nucnuc) = 25%) = 25%

–– 15% 15% -- indeterminate stenosisindeterminate stenosis

–– 10% 10% -- poor image quality (getting better)poor image quality (getting better)

What about Coronary Calcium Scoring? What about Coronary Calcium Scoring? –– PRO:PRO:

Calcium Scoring Calcium Scoring –– Con:Con:

•• NonNon--calcified plaque >75% = 18%calcified plaque >75% = 18%
•• RosenRosen BD, etBD, et al.al. J Am J Am CollColl CardiolCardiol Imaging. 2009;2:1175Imaging. 2009;2:1175––

11831183

•• NonNon--calcified plaque = 8%calcified plaque = 8%
–– Hoffman , et al. Hoffman , et al. J Am J Am CollColl CardiolCardiol. 2009;53:1642. 2009;53:1642––16501650



What about the What about the ““triple rule outtriple rule out””??

• Rule out - ACS, PE, Dissection (or other path)

• Only low risk patients – no CAD, low prob PE/AD

• Technical issues – head-toe vs. toe-head

• More contrast

• About 50% more radiation than cCTA alone
• cCTA – men = 9-15 mSv

• cCTA – women = 13-21 mSv

Halpern Radiology 252:2 2009

What about radiation?

What about costs?What about costs?

SummarySummary

•• Know how to select and interpret testingKnow how to select and interpret testing

•• Know when to suspect a false negativeKnow when to suspect a false negative

•• Live long and play hardLive long and play hard


